Pancreatic Transplantation and the Artificial Pancreas
Dear Sir I was impressed by the in-depth studies performed by Drs. Strubbe and van Wachem to investigate the physiological role of the autonomic nervous system on insulin secretion (Diabetologia 20: 228-236). Their model is elegant and gave results which enabled them to discuss the possibility that the delayed insulin response in the transplanted rats resembled the insulin response of human prediabetics in whom a lower first phase response with a delayed and sometimes higher second phase response is seen. I was particularly struck when the authors speculated that not only the early phase insulin release seems to be of physiological importance in glucose homeostatis, but also the second phase release. These studies in a transplanted animal model confirm for the first time observations which we made on pancreatectomized dogs treated with an artificial endocrine pancreas [1] .
In those studies, we observed that standardised glucose challenges consisting of uniform infusions of 10 mg glucose kg 1 min-1 for 60 rain resulted in a glycaemic response to the challenge resembling mild maturity-onset diabetes. When the device was programmed to respond not only to the level of glycaemia, but also to the rate of change of glycaemia, the abnormal rise in glycaemia was prevented. The studies with the artificial pancreas indicated that an anticipatory action of the endocrine pancreas was instrumental in achieving the fine regulation seen in healthy subjects. It is interesting that the work of Strubbe and van Wachem indicated clearly that the absence of input from the autonomic nervous system on insulin secretion which occurs when pancreas is transplanted results in similar abnormalities.
In some ways it is rather disappointing that the transplanted pancreas and the closed-loop artificial pancreas both appear to suffer from the deprivation of the neurological input from the autonomic nervous system. It will be interesting to see whether the open-loop device which uses neurological inputs of a higher order, from the central nervous system as it were, will in fact be able to overcome this significant deficiency.
Yours sincerely, A. M. Albisser
